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(54) Abstract Title 

Manufacturing pairs of spectacle lenses with the same front surfaces 

(57) A method of manufacturing a pair of spectacle lenses by selecting a substantially common shape for the 
front surfaces of the lenses based on specifications for the lenses, calculating respective shapes for the back 
surface of each lens and then processing their back surfaces with an aspherical processing machine based on 
the calculated shape for each respective lens. The common shape preferably stands midway between those of 
the two lenses when independently designed. The method may be used to make single-vision lenses with the 
specifications including spherical and cylindrical powers, or to make progressive power lenses with the 
specifications including vertex powers of distance portion and additional powers of the two lenses. The 
method may be implemented using a computer to select the common shape, calculate the shapes of the back 
surfaces of the lenses and control the aspherical surface processing machine. 
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MANUFACTURING METHOD OF SPECTACLE LENSES AND SYSTEM THEREOF 



The present invention relates to a manufacturing method- 
of right and left spectacle lenses and system thereof. 
Particularly; the present invention, is effective when the right 
and left spectacle lenses have different focal powers from each 
other. The spectacle lenses may be single-vision lenses or 
progressive-power lenses . 

Spectacles consist of right and left lenses and a frame 
that holds these lenses. When the powers required for the right 
and left lenses are equal to each other, shapes of the front 
surface (an object side) and the back surface (an eye side) of 
the right lens are the same as that of the left lens. On the 
other hand, when right and left lenses whose powers required 
are largely different are independently designed, the shape of 
the right lens is largely different from the shape of the left 
lens, which loses a balance between the shapes of the right and 
left lenses, exacerbating an outward appearance thereof. Since 



the oucvvard appearance depends on zhe shapes of the front 
surfaces, the shapes of the front surfaces should be identical 
with each other to enhance the outv/ard appearance. 

A technique to equate shapes of 'front surfaces to keep the 
5 balance between right and left lenses has been known as prior 
art. For instance, Japanese patent provisional publication No. 
Hei 8-320457 discloses the technique' to independently design 
shapes of right and left lenses according to a prescription at 
a first step, and to redesign at least one of the right and ' 

10 left lenses so that the curvatures of the front surfaces are 
approximate to each other. 

However, the above described publication does not describe 
optical performances of right and left lenses after the 
redesigning. In general, since a lens form (i.e.,. a combination 

15 of shapes of front and back surfaces) to produce the given 
focal power is limited to minimize aberrations, when the lens 
is redesigned with only considering the shapes of the front 
surfaces, the aberrations become large, exacerbating the 
optical performance. 

20 Namely, in the case of a spherical lens^ a lens formed to 

minimize aberrations is substantially uniquely determined with 
respect to the focal power when the lens material is 
prede'tefmined . Therefore, when the" focal powers required for 
right and left lenses ^are different from each other, the 

25 aberrations of at least one of .the right and left lenses must 
increase as a result of 
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redesigning to equate the shapes of the front surfaces. 

On the other hand, in the case of an aspherical lens, the 
range of choices of shapes for a specific refractive power is 
broader than in a spherical lens. However, when the difference 
5 between the focal powers of the right and left lenses becomes 
large, it is inevitable that the aberration increases due to 
redesigning. A conventional aspherical spectacle lens has an 
aspherical front surface and a spherical back surface. 
Semifinished lens blanks whose aspherical front surfaces are 

10 finished are stockpiled in a manufacturing factory. In a 
conventional manufacturing method, shapes of front surfaces of 
right and left lenses are ^ determined among various 
predetermined shapes based on specifications of a customer in 
a first step. 

15 . 

In a second step, curvatures of back surfaces of the right and 
left lenses are calculatedCon the basis of the specification 
and the determined shape of the front surfaces. In an actual 
processing step, a pair of semifinished lens blanks are 

20 selected among .various stockpiled blanks and they are placed 
on a surface processing machine. Then, the back surfaces of the 
selected semifinished lens blanks are processed with the 
surface processing machine on the basis of the calculated 
curvatures. There are different types of semifinished lens 

25 blanks corresponding to various focal powers. That is, the 
entire range of a focal power required f-or a spectacle lens is 
divided into a plurality of sections and each aspherical 
surface is assigned 



30 



~ 4 - 

to each section. Since processing of an aspherical surface is 
difficult -with a conventional processing machine, it is 
importanr to limit the types of aspherical surfaces in order 
to reduce manufacturing cost. 
5 Each aspherical surface is designed so as to keep an optical 
performance when the aspherical surface covers the focal power 
within the specific section. -Therefore, when a lens having a 
predetermined focal power is manufactured using an aspherical 
surface that is assigned to a different section, the optical 

10 performance becomes significantly worse,. Namely, when the 
aspherical front surfaces of right and left lenses whose focal 
powers are not within .the same section are formed to be 
identical, an optical performance of either right lens or left 
lens that employs an aspherical surface of the different 

15 section becomes worse significantly. 

Design examples of conventional single-vision spherical 
lenses and' conventional single-vision aspherical lenses will 
be described. 

Figs. 39A and 39B are sectional views of the conventional 
20 spherical lenses when the right and left lenses are 
independently designed. In the drawings described below., (R) 
represents the right lens and (L) represents the left lens. 
, In each lens diagram, the surface at the left is .a front 
surface and the surface at the right is a back surface. In 
25 this example, spherical powers (S?H) required for the right and 
left lenses are -4.00 diopter 
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and +2.00 diopter, respectively. TABLE 1 shows numerical 
construction of each lens. In TABLE 1, Rl denotes a radius of 
curvature of the front surface, R2 denotes a radius of 
curvature of the back surface, T denotes a center thickness, 
5 N denotes a refractive index and cp denotes a diameter of the 
semifinished lens blank. Units of Rl, R2, T and <p are 
millimeters (mm) . 



TABLE 1 



15 





(R) 


(L) 


SPH . 


-4 . 000 


2.000 


Rl 


150.000 


85.714 


R2 


74 . 906 


117.693 


T 


1. 000 


3.147 


N 


1. 600 


1. 600 


iP 


70. 000 


70. 000 



Base curves (surface power of front surface) of the right and 
left lenses are 4.00 diopter and 7.00 diopter, respectively. 

20 Figs. 40A and 40B show astigmatisms of the right and left 
lenses. In each of graphs, a solid line represents the 
astigmatism AS„ for distance vision (object distance: and a 
dotted line represents the astigmatism AS300 for near vision 
(object distance: 300 mm). In the graphs of astigmatism, the 

25 horizontal axis deaotes an amount of astigmatism (unit: 
diopter) and the vertical axis denotes a visual angle (unit: 
degree) . 

The respective spectacle lenses have satisfactory optical 
performances, while the outward appearance lacks balance 
30 between the right and left lenses because o-f the difference 
between 
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zhe base curves. Thus, the design of the left lens will be 
changed such that the base curve of the left lens matches to 
that of the right lens. Numerical, constructions after the 
design change are shov/n in TABLE 2. Figs. 41A and 4 IB show 
5 sectional views of the spectacle lenses after the design 
change. Figs. 42A and 42B show astigmatisms AS„ for distance 
vision and the astigmatism AS300 for near vision of the 
spectacle lenses after the design change. 

10 TABLE 2 





(R) 


(L) 


SPH 


-4 . 000 


2.000 


Rl 


150. 000 


150. 000 


R2 


74.906. 


295. 421 


T 


1.000 


3.060 


N 


1 . 600 


1 . 600 


9 


70. 000 


70.000 



Since the base curves of the right and left lenses become 
20 identical (4.00 diopter), the front surfaces have the common 
shape. As shown in Fig. 423, however, the astigmatism of the 
. left lens for distance vision becomes significantly large as 
compared with the condition before the design change. 

Next an example of aspherical lenses will be described. 
25 Figs. ' 43A and 43B are sectional views of the conventional 
aspherical lenses that are independently designed. The front 
surfaces are rotationally symmetrical aspherical surfaces and 
the back surfaces are spherical surfaces. In this example, SPH 

30 
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required for the right and left lenses are -4.00 diopter and 
-8.00 diopter, respectively. TABLE 3 shows numerical 
construction of each lens. Rl represents a radius of curvature 
at the center. 

5 



TABLE 3 





(R) 


(L) 


SPH 


-4 . 000 


-8.000 


Rl 


300. 000 


1200.000 


R2 


99. 958 


70. 587 


T 


1.000 • 


1.000 


N 


1 . 600 


l;600 




70. 000 


70. 000 



15 Figs. '44A and 44B are graphs showing variations of surface 

powers of the front surfaces. The variation of the surface 
power is represented as a difference between the surface power 
at a point along a meridional plane and the paraxial surface 
power. In the graphs of surface power, the , horizontal axis 

20 denotes the difference of the surface powers and the vertical 
axis denotes the distance from the center of the front surface 
(unit: mm). The base curves of the right and left lenses are 
2.00 diopter and 0.50 diopter, respectively. Figs. 45A and 45B 
show astigmatisms AS„ for distance vision -and the astigmatism 

25 AS300 for near vision. 

The respective spectacle lenses have satisfactory optical 
performances, while the outward appearance lacks in balance 
' between the right and left lenses because of the difference 
between 

30 
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the base curves. ThuS; the design of the left lens v;ill be 
changed such that the base curve of the left lens matches to 
that of the right lens. Numerical constructions after the 
design change are shown in TABLE 4. Figs. 4 6A and 4 6B show 
5 sectional views of the spectacle lenses after the design 
change. Figs. AlA and 47B show variations of surface powers 
of the spectacle lenses after the design change. Figs. 48A and 
488 show astigmatisms AS« for distance vision and the 
astigmatism AS300 for near vision of the spectacle lenses after 
10 the design change. 



TABLE 4 





(R) 


(L) 


SPH 


-4 .000 


-8. 000 


Rl . - 


300.000 


300. 000 


R2 


99.958 


59. 982 


T 


1.000 


1.000 


N 


1. 600 


1 . 600 


CP 


70 . 000 


70. 000 



20 

Since the base curves of the right and left lenses become 
identical (2.00 diopter), the front surfaces have the common 
shape. As shown in Fig. 483,. however, the astigmatism of the 
left lens for near vision becomes significantly large as 
25 compared with the condition before the design change. 

The above described problem also holds true for 
progressive-power spectacle lenses . 

With a progressive-power lens designed by a spherical 
design method, a lens form to minimize aberrations is 
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substantially uniquely determined with respect to the focal 
power when the lens material is predetermined. Therefore, when 
rhe focal powers required for right and left progressive-power 
lenses are different to each other, the aberrations of at least 
5 one of the right and left progressive-power lenses must 
increase as a result of redesigning to equate the shapes of the 
front surfaces. 

The spherical design method is the method in which a main 
meridian. that extends across the progressive-power surface in 

10 an up-and-down direction is designed as an umbilical line 
having no surface astigmatism. , . 

On the other hand, an aspherical design method is the 
method in which the main meridian is designed as a non- 
umbilical line having surface astigmatism. Since the 

15 aspherical design method has a higher degree of flexibility 
than the spherical design method, the progressive-power surface 
designed by the aspherical design method can keep a 
satisfactory optical performance while using a smaller 
'curvature surface than the surface designed by the -spherical 

20 design method. 

According to the aspherical design method, the range of 
sh'apes to select from becomes wider than the case when the 
surface is designed by the spherical design method. However, 
when the difference between the focal powers required for right 

25 and left progressive-power lenses becomes large, increasing of 
the aberrations due to the redesigning is inevitable. 
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A conventional progi'essi ve-power spectacle lens has a 
progressive-pov^^er surface' as a front surface and a spherical 
surface or a roric surface as a back surface. Progressive- 
power semifinished lens blanks whose progressive-power front 
5 surfaces are finished are stockpiled in a manufacturing 
factory. A back surface of a progressive-power semifinished 
lens blank is processed to adjust the curvature thereof based 
on specifications of a customer. There are different types of 
progressive-power semifinished lens blanks corresponding to 

10 various focal powers. Each progressive-power surface is 
assigned to each section. Since processing of a progressive- 
power surface was difficult with the conventional processing 
machine, it was important to limit the types of progressive- 
power surfaces in order to reduce manufacturing cost. 

15 ■■ Each progressive-power surface is designed so as to keep 
an optical performance when the progressive-power surface 
covers the focal power within the specific section. Therefore, 
when a lens having a predetermined focal power is manufactured 
using a , progressive-power surface that ,is assigned to a 

20 different section, the optical performance becomes worse 
significantly. Namely, when the progressive-power front 
surfaces of right and left lenses whose focal powers are not 
wirhin the same section are formed to be identical, an optical 
performance of either right lens or left lens that employs a 

25 progressive-power surface of the different section becomes 
significantly worse. 
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Design examples of conventional progressive-power lenses 
designed by the spherical design method and conventional 
progressive-power lenses designed by the aspherical design 
method' will be described. 
5 Figs. A9A and 4 9B are sectional views of the conventional 

progressive-power lenses that are independently designed by the 
spherical design method. The front surfaces are progressive- 
power surface and the back surfaces are spherical surfaces. 
In this example, spherical powers (SPH) at a distance portion 

10 required for the right and left lenses are -4.00 diopter and 
+ 2.00 diopter, respectively-. An addition power (ADD) is 2.00 
diopter for both of the right and left lenses. TABLE 5 shows 
numerical construction of each lens. In TABLE 5, Dl denotes 
a surface power of the front surface at the distance portion, 

15 D2 denotes a surface power of the back surface. Units of Dl 
and D2 are diopter. The mark attached to Dl or D2 

represents that the marked surface is .a progressive-power 
surface . 



20 TABLE 5 





(R) 


(L) 


SPH 


-4 . 00 


2 . 00 


ADD • 


2. 00 


2.00 


Dl* 


4 . 00 


7 . 00 


D2 


8.00 


6.00 


T 


1.26 


3. 98 


N 


1. 60 


1.60 


(P 


70. 00 


70. 00 



Figs. 50A and SOB are graphs showing variations of surface 
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powers of the progressive-power front surfaces of the right and 
left lenses. In the graphs, a solid line represents the 
■ surface power DM -in a vertical direction along the main 
meridian and a dotted line represents the surface power DS in 
5 a horizontal . direcrion . Base curves (surface power in the 
distance portion of* front surface) of the right and left lenses 
are 4.00 di.opter and 7.00 diopter, respectively. There are no 
surface astigmatisms (i.e., difference between DM and DS) , 
because the lenses are designed by the spherical* design method. 

10 Figs. 51A and 51B are graphs showing variations of ''as- 

worn" powers of the right and left lenses. The horizontal axis 
denotes the "as-worn" powder (unit: diopter) and the vertical 
axis denotes the distance • from the center of the front surface 
(unit: mm). In the graphs, a solid line represents the ''as- 

15 worn" pov;er PM in a vertical direction along the main meridian 
and a dotted line represents the ''as-worn" power PS in a 
horizontal direction . 

The respective spectacle lenses have satisfactory optical 
performances, w^hile the outward appearance lacks in balance 

20 between the right and left lenses because of the difference 
between the base curves. Thus, the design of the left 
progressive-power lens will be changed such that the base curve 
of the left progressive-power lens matches to that of the right 
lens. Numerical ■ constructions after the design change are 

25 shown in TABLE 6. Figs. 52A and 52B show sectional views of 
the progressive-power spectacle lenses after the design change. 
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TABLE 6 





(R) 


(L) 


SPH 


-4.00 . 


2. 00 


ADD 


2 . 00 


2. 00 


Dl* 


4 .00 


4.00 


D2 


8 .00 


2.00 


T 


1 .26 


3. 82 


N 


1.60 


i. 60 


(P 


70.00 


70. 00 



10 

Figs. 53A and 53B are graphs showing variations of the 
surface powers DM and DS after the design change. Figs. 54A 
and 54B are graphs showing variations of the "as-worn" powers 
PM and PS after the design change. The base curves of the 

15 right and left progressive-power lenses become identical (4.00 
diopter) and the front surfaces have the common shape. As 
shown in Fig. 54B, however, the astigmatism (i.e., difference 
between PM and PS) of the left lens becomes significantly large 
as compared with the condition before the design change. 

20 Figs. 55A and 55B are sectional views of conventional 

progressive-power lenses designed by the aspherical design 
method that are independently designed. The front surfaces are 
progressive-power surface and the back surfaces are spherical- 
surfaces. In this example, SPH at a distance portion required 

25 for the right and left lenses are -4.00 diopter and -8.00 
diopter, respectively. ADD is 2.00 diopter for both of the 
right and left lenses. TABLE 7 shows numerical construction 
of each lens . 
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table; 7 





(R) 


(L) 


SPH 


-4 .00 


-8.00 


ADD 


2. 00 


2.00 


Dl* 


2. 00 


0. 50 . 


D2 


6.00 


8. 50 


T 


1.29 


1. 33 


N. 


1.60 


i. 60 


© 


70. 00 


70. 00 
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Figs. 56A and 56B are graphs showing variations of the 
surface powers DM and DS . Base curves of the right. and left 
lenses are 2.00 diopter and 0.50 diopter, respectively. Figs. 
57A and 578 are graphs showing variations of the ''as-worn" 
15 powers PM and PS. 

The respective spectacle lenses have satisfactory optical 
- performances, while the outward - appearance lacks in balance 
between the right and left lenses because of the difference 
between the -base eurves. Thus, the design of the left 
20 progressive-power lens will be changed such that the base curve 
of the left progressive-power lens matches to that of the right 
lens. Numerical constructions after the design change are 
shown in TABLE 8. Figs. 58A and 58B show sectional views of 
the progressive-power spectacle lenses after the design change. 

25 



TABLE 8 





(R) 


(L) 


SPH 


-4 .00 


-8.00 


ADD 


2 . 00 


2.00 


Dl* 


2.00 


2.00 


D2 


6.00 


10.00 


T 


1.29 


1.32 


N 


1. 60 


1 . 60 


(P 


70.00 


70. 00 
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Figs. 59A and 59B are graphs showing variations of the 
surface powers DM and DS. Figs. 60A and 60B are graphs showing 
variations of the "as-worn" powers PM and PS. The base curves 
of the right and left progressive-power lenses become identical 

15 (2.00 diopter) and the front surfaces have the common shape. 
As shown in Fig. 60B, however, the astigmatism of the left lens 
becomes significantly large as compared with the condition 
before the design change. 

The above examples of the conventional single-vision 

20 spectacle lenses and the conventional progressive-power 
spectacle lenses show that the outward appearance and the 
optical performance are mutually contradictory requirements 
under the conventional design method when the focal powers 
required for the right and left lenses are different to each 

'25 other.. That's because the conventional design method only 
takes the focal powers and the shapes into account. 
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It is therefore an object of the present invention to 
provide improved manufacturing method and system of 
spectacle lenses, which is capable of manufacturing 
spectacle lenses that are balanced in an outv/ard "appearance 
5 and have satisfactory optical performance. 

According to the present invention, there is provided an 
improved manufacturing method of spectacle lenses, which 
includes: 

selecting and determining a substantially common shape for 
10 front surfaces ' of right and left lenses among predetermined 
■ shapes based on specifications of the right and left lenses; 

calculating shape data of back surfaces of the right and 
left lenses, respectively, on the basis of the specifications 
and the selected shape of the front surfaces; 
15 processing a back surface of a semifinished lens blank 

whose front surface is finished with an aspherical surface 
processing machine controlled based on the shape data of one 
of the right and left lenses; and 

processing a back surface of a semifinished lens blank 
20 whose front surface is finished with' the aspherical surface 
processing machine based on the shape data of the other lens. 

With this method, the manufactured spectacle lenses are 
balanced in the outward appearance because the front surfaces 
are substantially identical to each other. Further since the 
25 shapes of the back surfaces can be determined so as to reduce 
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aberrations, the manufactured lenses having satisfactory 
optical performances can be obtained. The '^substantially 
common shape" means that the difference between the front 
surfaces of the right and left lenses is smaller than the 
5 difference between the independently designed lenses. It is 
desirable that the shapes of the front surfaces are in perfect 
agreement with each other. However, the outward appearance can 
be enhanced even if the shapes are slightly different. 

The spectacle lenses may be single-vision lenses or 

10 progressive-power lenses. When the single-vision lenses are 
manufactured,- -the specif ications preferably include spherical 
powers and cylindrical powers of the right and left lenses, 
respectively. When the progressive-power lenses are 

manufactured, the specifications preferably include vertex 

15 powers of distance portion and addition powers of the right and 
left lenses, respectively. 

The selecting' and determining of the shape of the front 
surfaces and the calculating shape data of the back surfaces 
are preferably implemented via computer program. In such a 

20 case", the aspherical surface processing machine is operated 
under computer control based on the calculated shape data of 
the back surfaces. Further, the calculating the shape data of 
the back surfaces may be implemented • via computer program with 
an optimization algorithm so as to reduce aberration while 

25 keeping a required focal power. 
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When zYie common shape of che front surface is a spherical 
surface, the processing of the front surface is easy. The 
common shape may be an intermediate shape betv;een the shapes 
of the independently designed lenses or may be in agreement 
5 with one of the independently designed lenses. 

h , manufacturing system of spectacle lenses according to 
the invention includes: 

an input device that is employed to input specifications 
of right and left lenses; 
10 a selecting device for selecting and determining a 

substantially common shape for front surfaces of the right and 
left lenses among predetermined shapes based on the 
specifications; 

a calculating device for calculating shape data of back 
15 surfaces of the right and left lenses, respectively, on the 
basis of the specifications and the selected shape of the front 
surfaces; 

an - aspherical surface processing machine that process a 
back surface of a semifinished lens blank; and 
20 a controlling device for controlling the aspherical 

surface processing machine to process the semifinished lens 
blanks based on the shape data of back surfaces of the right 
and left lenses. 

The selecting device, the calculating device and the 
25 controlling device are preferably implemented via computer 
program. 
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Examples of the present invention will now be described 
with reference to the accompanying drawings, in which: 

Fig. lA is a block diagram showing a manufacturing system 
5 of spectacle lenses embodying the inventions- 
Fig. IB is a flowchart showing a manufacturing method of 
single-vision spectacle lenses according to a first embodiment; 

Figs. 2A and 2B are sectional views of single-vision 
aspherical lenses according to a first comparative example; 
10 Figs. 3A and 3B are graphs showing variations of surface 

powers of back surfaces of the right and left lenses of Figs. 
2A and 2B; 

Figs. 4A and' AB are graphs showing astigmatisms of the 
right and left lenses of Figs. 2A and 2B for distance and near 
15 visions; 

Figs. 5A and 5B are sectional views of single- vision 
aspherical lenses according to a first example of the first 
embodiment; 

Figs. 6A and 6B are graphs showing vari'ations of surface 
20 powers of back surfaces of the right and left lenses of Figs. 
5A and 5B; 

Figs. 7A and 7B are graphs showing astigmatisms of the 
right and left lenses of Figs. 5A and 5B for distance and near 
visions; • 

25 Figs. 8A and 83 are sectional views of single-vision 
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aspherical lenses according to a second comparative example; 

Figs. 9A and 9B are graphs showing variations of surface 
powers of back surfaces of the right and left lenses of Figs. 
8A and 8B; 

5 Figs. lOA and lOB are graphs showing astigmatisms of the 

right and left lenses of Figs. 8A and 83 for distance and near 
visions; 

Figs. IIA and IIB are sectional views of single-vision 
aspherical lenses according to a second example of the first 
10 embodiment; 

Figs. 12A and 12B are graphs showing variations of surface 
powers of back surfaces of the right and left lenses of Figs. 
'IIA and IIB; 

Figs. 13A and 13B are graphs showing astigmatisms of the 
15 right and left lenses of Figs. IIA and IIB for distance and 
near visions; 

Figs. 14A and 14B are sectional views of single-vision 
aspherical lenses according to a third comparative example; 

Figs. 15A and 15B are graphs showing variations of surface 
20 powers of back surfaces of the right and left lenses of Figs. 
14A and 14B; 

Figs. 16A and i6B are graphs showing astigmatisms of the. 
right and left lenses, of Figs. 14A and lAB for distance and 
near visions; 

25 Figs. 17A and 17B are sectional views of single-vision 
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aspherical lenses according to a third example of the first 
embodiment ; 

Figs. 18A and 183 are graphs showing variations of surface 
powers of back surfaces of the right and left lenses of Figs. 
5 17A and 17B; 

Figs. 19A and 19B are graphs showing astigmatisms of the 
right and left lenses of Figs. 17A and 17B for distance and 
near visions; 

Fig. 20 is a flowchart showing a manufacturing method of 
10 progressive-power spectacle lenses according to a second 
embodiment; 

Figs. 21A and 21B are sectional views of progressive-power 
lenses according to a fourth comparative example; 

Figs. 22A and 22B are graphs showing variations of. surface 
15 powers of back surfaces of the right' and left lenses of Figs. 
21A and 21B; 

Figs. 23A and 23B are graphs showing variations of "as- 
worn" powers .of the right and left lenses of Figs. 21A and 21B; 

Figs. 24A and 24B "are' sectional views of progressive-power 
20 lenses according to a first example of the second embodiment; 

Figs. 25A and 25B are graphs showing variations of surface 
powers of back surfaces of the right and left lenses of Figs. 
24A and 24B; 

Figs. 26A and 26B are graphs showing variations of "as- 
25 worn" powers of the right and left lenses of Figs. 24A and 24B; 
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Figs. 27A and 27B are sectional viev/s of progressive-power 
lenses according to a fifrh comparative example; 

Figs. 23A and 28B are graphs showing variations of surface 
powers of back surfaces of the right- and left lenses of Figs. 
5 27A and 27B; 

Figs. 29A and 29B are graphs showing variations of ''as- 
worn'' powers of the right and left lenses of Figs. 27A and 278; 

Figs. 30A and 303 are sectional views of progressive-power 
lenses according to a second example of the second embodiment; 
10 Figs. 31A and 318 are graphs showing variations of surface 

powers of back surfaces of the right and left lenses of Figs. 
. 30A and 308; 

Figs.' 32A and 328 are graphs showing variations of ''as- 
worn" powers of the right and left lenses of Figs. 30A and 308; 
15 Figs. 33A and 338 are sectional views of progressive-power 

lenses according to a sixth comparative example; 

Figs. 34A and 348 are graphs showing variations of surface 
powers of back surfaces of the right and left lenses of Figs. 
33A and 338; 

20 Figs. 35A and 358 are graphs showing variations of "as- 

worn" powers of the right and left lenses of Figs. 33A and 338; 

Figs. 36A and 363 are~ sectional views of progressive-power 
lenses according to a third example of the second embodiment; 
Figs. 37A and 378 are graphs showing variations of surface 
25 powers of back surfaces of the right and left lenses of Figs. 
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35A and 3 6B; 

Figs. 33A and 385 are graphs showing variations of ''as- 
worn" powers of the right and left lenses of Figs. 36A and 35E; 

Figs. 39A and 39B are sectional views of conventional 
5 single-vision spherical lenses when right and left lenses are 
independently designed; 

Figs. 40A and 40B are graphs showing astigmatisms of the 
right and left lenses of Figs. 39A and 39B; 

Figs. 41A and 418 are sectional views of the right and 
10 left lenses after the lenses of Figs. 39A and 39B are - 
redesigned such that the front surfaces- have common shapes; 

Figs. 42A and 42B are graphs showing astigmatisms of the 
right and left lenses of Figs. 41A and 413; 

Figs. 43A and 43B are sectional views of conventional 
15 single-vision aspherical lenses when right and left lenses are 
independently designed; 

Figs. 44A and 4 4B are graphs showing variations of surface 
powers of front surfaces of the right and left lenses of Figs. 
43A and 438; 

20 Figs. 45A and 45B are graphs showing astigmatisms of the 

right and left lenses of Figs. 4 3A and 43B; 

Figs. 46A and 468 are sectional views of the right and 
left lenses after the lenses: of ' Figs. 43A and 43B are 
redesigned such that the front surfaces, have common shapes; 

25 Figs. 47A and 473 are graphs showing variations of surface 
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powers of front surfaces of the right and left lenses of Figs. 
4 and 4dB; 

Figs. ^8A and 48B are graphs showing astigmat isrns of the 

right and left lenses of Figs. 46A and 46B; 
5 Figs. 49A and 498 are sectional views of conventional 

progressive-power lenses that are independently designed 

through a spherical design methods- 
Figs. 50A and SOB are graphs showing variations of surface 

powers of front surfaces of the right and left lenses of Figs. 
10 49A and 49B; 

Figs. 51A and 51B are graphs showing variations of ''as- 
worn" powers of the right and left lenses of Figs. 49A and 49B; 
Figs. 52.A and 52B are sectional views of right and left 

lenses after the lenses of Figs. 4 9A and 49B are redesigned 
15 such that the front surfaces have common shapes; 

Figs. 53A and 53B are graphs showing variations of surface 

powers of front surfaces of the right and left lenses of Figs. 

52A and 52B; 

Figs. 54A and 54B are graphs showing variations of ''as- 
20 worn" powers of the right and left lenses of Figs. 52A and 52B; 

Figs. 55A and 55B are sectional views of conventional 
progressive-power . lenses that are independently designed 
through an aspherical design method; 

Figs. 56.A and 55B are graphs showing variations of surface 
25 powers of front surfaces of the right and left lenses of Figs. 
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55A and 55B; 

Figs. SIA and 57B are graphs showing variations of "as- 
worn" powers of the right and left lenses of Figs. 55A and 55B; 

Figs. 58A and 58B are sectional views of right and left 
5 lenses after the lenses of Figs. 55.A and 55B are redesigned 
such that the front surfaces have common shapes; 

Figs. 59A and 59B are graphs showing variations of surface 
powers of front surfaces of the right and left lenses of Figs. 
58A and 58Br and 

10 Figs. 60A and 60B-are graphs showing, variations of "as- 

worn" powers of the right and left lenses of Figs. SEA and 583. 



A manufacturing method and a system of processing 
15 spectacle lenses embodying the invention will be described with 
reference to the accompanying drawings. Fig. lA is a block 
diagram showing the manufacturing system of spectacle lenses 
that is common for both first and second embodiments. Fig. IB 
is a flowchart showing the manufacturing method according to 

20 the first embodiment. 

As shown in Fig. lA, the manufacturing system 10 of 
spectacle lenses is provided with a computer 11 .on which a 
computer program, which functions as a plurality of means 
(devices) discussed later, is installed, an input device 12 

25 such as a keyboard to input data to the computer 11, a display 
13 such as CRT that is connected 



30 



- 26 - 

to the computer 11, and an asph'erical surface processing 
machine 14 that is controlled by the computer 11. 

First embodiment 
5 The manufacturing method of single-vision .aspherical 

lenses according to the first embodiment will be described with 
reference to the flowchart of Fig. IB. 

When an order from a customer is received, spectacle 
lenses are manufactured in a manufacturing factory according 

10 to steps of Fig. IB. In^ step SI, an operator input customer's 
data (i.e., specifications of the right and left lenses) to the 
computer 11 with' the input device 12. The specifications 
include spherical powers SR and SL, cylindrical powers CR and 
CL to correct astigmatism of eyes, and a product type. SR and 

15 CR define the right lens, SL and CL define the left lens. The 
product type means a type of lens material. The customer's 
data may be input to a terminal computer placed in an optician. 
In such a case, the customer's data is transmitted to the 
factory -through a computer network. 

20 In step S2, the computer 11 selects and determines a 

substantially common shape for front surfaces of the right and 
left lenses among predetermined .shapes according to a selecting 
program installed therein. - The selected shapes of the front 
surfaces are indicated on the displaying device 13 in step S3. 

25 Semifinished lens blanks whose front surfaces are finished are 
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stockpiled in the manufacturing factory. The front surfaces 
of the semifinished lens blanks are spherical. There are 
various types of semifinished lens blanks whose radii of 
curvature of the front surfaces are different from one another. 
5 The selecting program selects a substantially common front 
surface shape among various types of the semifinished lens 
blanks based on the input specifications. The selecting 
program selects the common shape or the substantially common 
shape. The common shape may be identical to one of the right 

10 and left lenses when these lenses are independently designed, 
or the common shape may stand midway between shapes of the 
right and left lenses when these lenses are independently 
designed. Since the front surface of the finished lens is 
spherical, it is easy to process molding dies for the 

15 semifinished lens. Further, since the back surface is 
processed to be aspherical, a sufficient optical performance 
can be kept even if the front surface is spherical. That is, 
it is unnecessary to form the front surface as an aspherical 
surface. 

20 In step S4, the computer 11 calculates shape data of the 

back surfaces of the right and left lenses, respectively, on 
the basis of the specifications and the selected shape of the 
front surfaces according to a calculating program. The 
calculating program finds the shape data of the aspherical back 

25 surfaces based on the determined shapes of the front surfaces 
at step S2 with an optimization algorithm such as a damping 
least 
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squares method so as to reduce aberration while keeping a 
required focal power. 

Further, since the most suitable aspherical shape data of 
the back surface can be previously calculated and stored 
5 corresponding to a specific shape of the front surface at a 
specif ic . focal power, the shape data of the back^ surface may 
be selected among the stored data in place of the calculation 
in step S4 . In such a case, since the front surface can be 
selected among a plurality of shapes (i.e., semifinished 

10 lenses) and each, of the shapes of the front surface requires 
a specific (i.e., unique) shape data of the back surface for 
a specific focal pov/er, a plurality of shape data of the back 
surface must be prepared for each focal power. 

Next, the operator places the semifinished lens blank 

15 whose front surface agrees with • the shape indicated on the 
display device 13 on the aspherical surface processing machine 
14. After the placement, when the operator enters a start 
command from the input device 12, the computer 11 controls the 
aspherical surface processing machine 14 to process (grind) the 

20 back surface of the semifinished lens blank based on the shape 
data in step S5. Two semifinished lens blanks are placed in 
sequence to obtain the right and left lenses. 

Next, three examples of single-vision spectacle lenses 
manufactured by the manufacturing method of the first 

25 embodiment will be described. In the following description, 
a comparative 



example where right and left lenses are independently designed 
(i.e., front surfaces are different) and an example of the 
first embodiment where front surfaces have a substantially 
common shape are described in order. The spectacle lenses of 
5 a comparative example have the same focal powers as the 
corresponding example of the embodiment. Further, the front 
surfaces are completely identical in the first and second 
examples of the -embodiment, and they are substantially 
identical but slightly different in the third example of the 
10 embodiment. 

First comparative example 

Figs. 2A and '2B are sectional views of single-vision 
aspherical lenses according to a first comparative example 

15 where right and left lenses are independently designed. In 
each lens diagram, the surface at the left is a front surface 
and the surface at the right is a back surface. The front 
surfaces are spherical surfaces and the back surfaces are 
rotationally-siirmetrical aspherical surfaces. In this example, 

20 spherical powers . (SPH) required for the right and left lenses 
are -4.00 diopter and +2.00 diopter, respectively. TABLE 9 
shows numerical construction of each lens. In TABLE 9, Rl 
denotes a radius of curvature of the'spherical front surface, 
R2 denotes a radius of curvature at the center of the 

25 aspherical back surface, T denotes a center thickness, N 
denotes a refractive index and cp denotes diameter of the 
semifinished lens blank. Units of 
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Rl, R2, T and (p are millimeters (min) . 



TABLE 9 





(R) 


(L) 


SPH 


-4 .poo 


2. 000 


Rl 


300.000 


120. 000 


R2 


99. 958 


196. 959 


T 


1. 000 


2. 937 


N 


1. 500 


1 . 600 


(P 


.70. 000 


70.000 



Figs. 3A and 3B are graphs showing variations of surface 
powers of the aspherical back surfaces of the right and left 
lenses. Base curves of the right and left lenses are 2.00 

15 diopter and 5.00 diopter, respectively. Figs. 4A and 43 are 
graphs showing astigmatisms of the right and left lenses. Figs. 
3A and 38 the horizontal axis denotes the surface power (unit: 
diopter) and the vertical axis denotes the distance from the 
center of the front surface (unit: mm) . In Figs. 4A and 43 the 

20 horizontal axis denotes an amount of astigmatism (unit: 
diopter) and the vertical axis denotes a visual angle (unit: 
degree). Further, in Figs. 4A and 4B, a solid line represents 
the astigmatism AS^ for distance vision (object distance: ~) 
and a dotted line represents the astigmatism AS300 for near 

25 vision (object distance: 300 mm) . The respective spectacle 
lenses have satisfactory optical performances, while the 
outward appearance lacks in balance between the right and left 
lenses because of the difference between the base curves. 

30 
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First example of first embodiment 

Figs. 5A and 5B are sectional views of single-vision 
aspherical lenses according to a first example of the first 
embodiment. The focal powers of the lenses of the first 
5 example are the same as that of the first comparative example, 
while the front surfaces of the right and left lenses have a 
common shape in order to enhance the outward appearance. 
Further the aspherical shapes of the back surfaces are 
determined so as to reduce aberrations even when the front 
10 surfaces have the common shape. TABLE 10, .shows numerical 
construction of each lens. Base curves .of the right and left 
lenses are 3.00 diopter that is an intermediate value between 
the base curves of the first comparative example. 



15 TABLE 10 



20 





(R) 


(L) 


SPH 


-4 . 000 


2. 000 


Rl 


200. 000 


200. 000 


R2 


85. 645 


590.792 


T 


1.000 


2. 757 


N 


1.600 


1 . 600 


(P 


70.000 


70.000 



Figs. 6A and 6B are graphs -showing variations of surface 
25 powers of the aspherical back surfaces of the right and left 
lenses. Figs. 7A and 7B are graphs showing astigmatisms AS, 
and AS300 of the right and left lenses. Figs. 7A and 7B show that 
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the astigmatisms of the lenses of the first example do not 
become large as compared with the first comparative example . 
That is, the spectacle lenses of the first example of the first 
embodiment are balanced in the outward appearance because the 
5 base curves are in perfect agreement with each other, and they 
have satisfactory optical performance not less than that of 
independently designed spectacle lenses. 

Second comparative example 

10 Figs. 8A and 8B are sectional views of single-vision 

aspherical lenses according to a second comparative example 
where right and left lenses are independently designed. The 
front surfaces are spherical surfaces and the back surfaces are 
rotationally-symmetrical aspherical surfaces. In this example, 

15 SPH required for the right and left lenses are -4.00 diopter 
and -8.00 diopter, respectively. TABLE 11 shows numerical 
construction of each lens. 



TABLE 11. 



25 





(R) 


(L) 


SPH 


-4 .000 


-8 . 000 


Rl 


300.000 


1200. 000 


R2 


99. 958 


70.587 


T 


1.000 


1. 000 


N 


1. 600 


1 . 600 


tp 


70.000 


70.000 



Figs. 9A and 9B are graphs showing variations of surface 
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powers of the aspherical back surfaces of the right and left 
lenses. Base curves of the right and left lenses are 2,00 
diopter and 0.50 diopter, respectively. Figs. IDA and lOB are 
graphs showing astigmatisms AS„ for distance vision and the 
5 astigmatism AS300 for near vision. The respective spectacle 
lenses have satisfactory optical performances, while the 
outward appearance lacks in balance between the right and left 
lenses because of the difference between the base curves. 

10 Second example of first embodiment 

Figs. IIA and IIB are sectional views of single-vision 
aspherical lenses according to a second example of the first 
embodiment. The focal powers of the lenses of the second 
example are the same as that of the second comparative example,^ 

15 while the front surfaces of the right and left lenses have a 
common shape in order to enhance the outward appearance. 
Further the aspherical shapes of the back surfaces are 
determined so as to reduce aberrations- even when the front 
surfaces have the common shape. TABLE 12 shows numerical 

20 construction of each lens. Base curves of the' right and left 
lenses are 1.25 diopter that is an intermediate value between 
the' base curves of the second comparative example. 

2 5 
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TABLE 12 





(R) 


(L) 


SPH 


-4 .000 


-8.000 


Rl 


480.000 


480.000 


R2 


■ 114.264 


64 . 858 


T 


1 . 000 


1. 000 


N 


1 . 600 


1. 600 


<P 


- 70.000 


70.000 



10, Figs. 12A and 12B are graphs showing variations of surface 

powers of the aspherical back surfaces of the right and left 
lenses. Figs. 13A and 13B are graphs showing astigmatisms AS„ 
and AS300 of the right and left lenses. ' Figs. 13A and 13B show 
that the astigmatisms of the lenses of the second example do 

15 not become- large as compared with the second comparative 
example. That is, the spectacle lenses of the second example 
of the first embodiment are balanced in the outward appearance 
because the base curves are in perfect agreement with each 
other, and they have satisfactory optical performance not less 

20 than that of independently designed spectacle lenses. 

Third comparative example 

Figs. 14A and 14B are sectional views of single-vision 
aspherical lenses according to a third comparative example 
25 where right and left*" lenses are independently designed. The 
front surfaces are spherical surfaces and the back surfaces are 
rotationally-symmetrical aspherical surfaces. In this example, 
SPH required. for the right and left lenses are -5.00 diopter 
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powers of the aspherical back surfaces of the right and left 
lenses. Base curves of the right and left lenses • are 2.00 
diopter and 0.50 diopter, respectively. Figs. lOA and lOB are 
graphs showing astigmatisms AS« for distance vision and- the 
5 astigmatism AS300 for near vision. The respective spectacle 
lenses have satisfactory optical performances, while the 
outward appearance lacks in balance between the right and left 
lenses because of the difference between the base curves. 

10 Second example of first embodiment 

Figs. IIA and IIB are sectional views of single-vision 
aspherical lenses according to a second example of the first 
embodiment. The focal powers of the lenses of the second 
example are the same as that of the second comparative example, 

15 while the front surfaces of the right and left lenses have a 
cormnon shape in order to enhance the outward appearance. 
Further 'the aspherical shapes o^f the back surfaces are' 
determined so as to reduce aberrations even when the front 
surfaces have the common shape. TABLE 12 shows numerical 

20 construction of each lens. Base curves of the right and left 
lenses are 1.25 diopter that is an intermediate value between 
the base curves of the second comparative example. 

25 
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TABLE 12 



5 





(R) 


(L) 


SPH 


-4 .000 


-3. 000 


Rl 


480. 000 


480. 000 


R2 


114 .264 


64 .858 


T 


1.000 


1 .000 


N 


1 . 600 


1.600 


(P 


70. 000 


70. 000 



10 Figs. 12A and 12B are graphs showing variations of surface 

powers of the aspherical back surfaces of the right and left 
lenses. Figs. 13A and 13B are graphs showing astigmatisms AS„ 
and AS300 of the right and left lenses. Figs. 13A and 13B show 
that the astigmatisms of the lenses of the second example do 

15 not become large as compared with the second comparative 
example. That is, the spectacle lenses of the second example 
of the first embodiment are balanced in the outward appearance 
because the base curves are in perfect agreement with each 
other, and they have satisfactory optical performance not less 

20 than that of independently designed spectacle lenses. 

Third comparative example 

Figs. 14A and 14B are sectional views of single-vision 
aspherical lenses according to a third comparative example 
25 where right and left lenses are independently designed. The 
front surfaces are spherical surfaces and the back surfaces are 
rotationally-symmetrical aspherical surfaces. In this example, 
SPH required for the right and left lenses are -6.00 diopter 

30 ' ^ 
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and +4.00 diopter, respectively, 
construction of each lens. 



TABLE 13 shows numerical 



TABLE 13 



10 





(R) 


(L) 


SPH 


-6. 000 


4 .000 


Rl 


600.000 


100. 000 


R2 


85.707 


284 . 249 


T 


1.000 


4.836 


N 


.1.600 


1. 600 


CP 


70.000 


70. 000 



Figs. ISA and 15B are graphs showing variations of surface 
■ powers of the aspherical back surfaces of the right and left 
15 lenses. Base curves of the right and left lenses are 1.00 
diopter and 6.00 diopter, respectively. Figs. 16A and 16B are 
graphs , showing astigmatisms AS. for distance vision and the 
astigmatism AS300 for near vision. The respective spectacle 
lenses .have satisfactory optical performances, while the 
20 outward appearance lacks in balance between the right and left 
lenses because of the difference between the base curves. 



Third example of first embodiment 

Figs. 17A and 173 are sectional views of single-vision 
25 aspherical lenses according to a third example of the first 
embodiment. The focal powers of the lenses of the third example 
are the same as that of the third comparative example, while 
the front surfaces of the right and left , lenses have a 
substantially 

30 
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comiTton shape in order to enhance the outv^ard appearance. 
Further the aspherical shapes of the* back surfaces are 
determined so as to reduce aberrations even when the front 
surfaces have the substantially common shape.^ TABLE 14 shows 
5 numerical construction of each lens. 



TABLE 14 





(R) 


(L) 


SPH 


-6.000 


4.000 


Rl 


200. 000 


150.000 


R2 


66.625 


13171 . 757 


T 


1.000 


4.504 


N 


1 . 600 


1 . 600 


(P 


70. 000 


70.000 



15 

If the base curves of the right and left lenses are 
completely identical at 3.50 diopter that is an intermediate 
value between the base curves of the third comparative example, 
the curvature of the back surface of the right lens becomes too 

20 large and the back surface of the left lens becomes convex, 
which increases difficulty of processing. Therefore, in the 
third example of the first embodiment, the base curves are 
substantially identical but slightly different to enhance the 
outward appearance while keeping the ease of processing. The 

25 base curves of the right and left lenses are 3.00 diopter and 
4.00 diopter, respectively. 

Figs. 18A and 18B are graphs showing variations of surface 
powers of the aspherical back surfaces of the right and left 

30 ' 
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lenses. Figs. 19jt, and 19B are graphs showing astigmatisms AS„ 
and AS300 of Che right and left lenses. Figs. 13A and 19B show 
that the astigmatisms of the lenses of the third example do not 
become large as compared with the third comparative example. 
5 That is, the spectacle lenses of the third example of the first 
embodiment are balanced in the outward, appearance because the 
base curves are in close agreement with each other,' and they 
" have satisfactory optical performance not less than that- of 
independently designed spectacle lenses. 

10 ■ . 

Second embodiment 

The manufacturing .method of progressive-power lenses 

according to the second embodiment- will be described with 

reference to the flowchart of Fig. "20. ■ The manufacturing 
15 system of Fig. lA is also used in the second embodiment. ■ 

In step Sll, an operator input customer's data (i.e., 

specifications of the right and left lenses) to the computer 
. 11 with the input device 12. The specifications include 

spherical powers SR and SL, cylindrical powers CR and CL, 
20 cylinder axis AXR and AXL', addition powers ADR and ADL "of the 

right and left lenses, respectively, and a product type. SR, 

CR, AXR and ADR. define the right lens, SL, CL, -AXL and ADL 

define the left lens. 

In step S12, the computer 11 selects and determines a 
25 substantially common shape for front surfaces of the right and 

left lenses among predetermined shapes according to a selecting 
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program installed therein. The selected shapes of the front 
surfaces are indicated on the displaying device 13 in step S13. 
Semifinished lens blanks whose front surfaces are finished are 
stockpiled in the manufacturing factory. The front surfaces 
5 of the semifinished lens blanks are spherical. The selecting 
program selects the common shape that stands midway between 
shapes of the front surfaces of the right and left lenses when 
these lenses are independently designed. 

In step S14, the computer 11 calculates shape data of the 

10 back surfaces of the right and left progressive-power lenses/ 
respectively, on the basis of the specifications and the 
selected ^ shape of the -front surfaces according to a calculating 
program. The calculating program finds the shape data of the 
progressive-power back surfaces based on the determined shapes 

15 of the front surfaces at step S12 with an optim.izat ion' 
algorithm, such as a damping least squares method .so as to 
reduce aberration while keeping a require^d focal power. 

Next, the operator places the semifinished lens blank 
who-se front surface agrees with the shape indicated on the 

20 display device 13 on the aspherical surface processing machine 
14. After the placement, when the operator enters a start 
command 'from the input device 12, the computer 11 controls the 
aspherical surface processing machine 14 to process (grind) -the 
back surface of the semif ini-shed^ lens blank based on the shape 

25 data in step S15. Two semifinished lens blanks are placed in ' 
sequence to 
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obtain the right and left progressive-power lenses. . 

Next, three -examples of progressive-power spectacle lenses 
manufactured by the manufacturing ' method of the second 
embodiment will' be described. In the following description, . 

. 5 a comparative example where right and left lenses are 
independently designed (i.e., front surfaces are different) and 
an example of the second embodiment where front surfaces have 
a substantially common shape are described in order. The 
spectacle lenses of a comparative example have the same focal 

10 powers as the corresponding example of the embodiment. 
Further, the front surfaces are completely identical in the 

■ first and second examples ' of the embodiment, and they are 
■ substantially identical but slightly different In the third 
example of the embodiment. 

■15 ' 

Fourch comparative example . ' . . 

Figs. 21A and 21B are sectional views of progressive-power 
lenses -according . to a fourth comparative . example that are 
'independently designed by the aspherical design method. The 

20 front surfaces are spherical surfaces and the back surfaces are 
progressive-power surfaces. In this example, spherical powers 
(SPH) at a distance . portion required, for the right and left 
lenses are -4.00 diopter and +2.00 diopter, respectively. An 
addition power '(ADD) is -2.00 diopter for both of the right and 

25 left lenses. TABLE 15 shows numerical construction of each 
lens. In. TABLE 15, Dl denotes a surface power of the- front 
surface, D2 denotes 
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a surface pov%ier of the back surface at the distance portion. 
Units of Dl and D2 are diopter. 



TABLE 15 





(R) 


(L) 


SPH 


-4 .00 


2. 00 


ADD 


2. 00 


2. 00 


Dl 


2.00 


5. .00 


D2* 


6.00 


■ 3.00 


T 


1.29 


3. 67 


N' 


1. 60 


1 . 60 


<P 


70.00 


70. 00 



Figs. 22A and 22B are graphs showing variations of surface 
15 powers of the progressive-power back surfaces of the right and 
left lenses. In the graphs, a solid line represents the 
^surface power DM in a vertical direction along' the main 
meridian and a dotted line represents the surface power DS in 
a* horizontal direction. Base curves (surface power of front 
20 surface) of the right and left lenses are 2.00 diopter and 5.00 
diopter, respectively. 

Figs. 23A and 23B are graphs showing variations- of ''as- 
worn" powers of the right arid left lenses. The horizontal axis 
denotes the ''as-worn" power (unit: diopter) and the vertical 
25 axis denotes the distance ' from the center of the front surface 
(unit: mm). In the graphs, a solid line represents the ''as- 
worn'' power PM in a v^ertical plane along the main meridian and 
a dotted line represents the "as-worn" power ?S in a horizontal 
direction. 

30 There are some surface astigmatisms (i.e^. , difference 
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between DH and DS) as shown in Figs. 22A and 22B, while 
astigmatisms (i.e., difference between PM and PS) are corrected 
as shown in Figs. 23A and 23B. 

The respective spectacle lenses have satisfactory optical 
5 performances, while the outward appearance lacks in balance 
■between the right and left lenses' because of the difference 
between the base curves. 

First example of second embodiment 

10 Figs. 24A and 24B are sectional views of progressive-power 

lenses according to a first . example of the second embodiment. 
The focal powers of' the lenses of the first example are the 
same as that of the fourth comparative example, while the front 
surfaces of the right and left lenses have a common shape in 

15 order to enhance the outward appearance.. Further the shapes 
of the progressive-power back surfaces are determined so as to- 
reduce aberrations even when the front surfaces have the common 
shape. TABLE 1-6 shows numerical construction of each lens. 
Base curves of the right and left lenses are 4.00 diopter that 

20 is an intermediate value between the base curves of the fourth 
comparative example. 
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Figs. 25A and 25B are graphs showing variations of surface 
powers DM and DS of the progressive-power back .surfaces of the 
right and left lenses. Figs. 26A .and 26B are graphs showing 
variations, of ''as-worn" powers PM and . PS of the- right and left 

15 lenses. The astigmatisms, of the lenses of the. first example 
substantially equal to that of the fourth comparative example. 
.That is, the spectacle lenses- of the first example of the 
second embodiment are balanced in the. outward appearance 
because the base curves are in perfect agreement ■ with each 

20 other, and they have satisfactory optical performance not less 
than that of independently designed spectacle lenses. 

Fifth comparative example 

Figs. 27A and 27B are sectional views of progressive-power 

25 lenses according to a fifth comparative example that are 
independently designed by the aspherical design method. The 
front surfaces are spherical surfaces and the back surfaces are 
progressive-power surfaces. In this example, SPH required for 
the right and left lenses are -4.00 diopter and -8.00 diopter, 

30 ■ ' . . 
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respectively, 
left lenses, 
lens . 



ADD is 2.00 di.opuer for both of the right and 
TABLE 17 shows numerical construction- of each 



5 TABLE 17 
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15 Figs. 28A and 283 are graphs showing variations of surface 

powers DM and DS of the progressive-power back surfaces of the 
right and left lenses. Base curves of the right and left 
lenses are 2.00 diopter and 0.50 diopter, respectively. Figs. 
29A and 29B are graphs showing variations of "as-worn" -powers 

20 PM and PS of the right and left lenses. 

There are some surface astigmatisms as shown in Figs. 28A 
and 28B, while astigmatisms are corrected as shown in Figs. 29A 
and 29B. The respective spectacle lenses have satisfactory 
optical performances, while the outward appearance lacks in 

25 balance between the right and left lenses because of the 
difference between the base curves. 



Second example of second embodiment 

. Figs. 30A and SOB are sectional views of progressive-power 
30 lenses according to a second example of the second embodiment. 
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The focal powers of the lenses of the first example are the 
same as that of the. second comparative example, while the front 
surfaces of the right and left lense's have a common shape in 
order to enhance the outward appearance. Further the shapes 
5 of the progressive-power back surfaces are determined so as to 
reduce aberrations even when the front surfaces have the common 
shape. TABLE 18 shows numerical construction of each lens. 
Base curves of the right and left lenses are 1,25 diopter that 
is an intermediate value between the base curves of the fifth 
10 comparative example. ' . 



TABLE 18 
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Figs. .31A and 31B are graphs showing variations of surface 
powers DM and DS of the progressive-power back surfaces of the 
right and left lenses. Figs. 32A and 32B are graphs showing 

25 variations of "as-worn" powers PM and PS of the right and left 
lenses. The astigmatisms of the lenses of the second example 
substantially equal to that of the fifth comparative example. 
That is, the spectacle lenses of the second example of the 
second embodiment are balanced in the outward appearaace 

30 because the 
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base curves are in perfect agreement v.-ith each other., and they 
have satisfactory optical performance not less than that of 
independently designed spectacle lenses. 

5 Sixth comparative example 

Figs. 33A and. 33B are sectional views of progressive-power, 
lenses according to a ,sixth comparative example that are 
independently designed by the aspherical design method. The 
front surfaces are spherical surfaces and the back surfaces are 
10 progressive-power surfaces. In this example, SPH required-for 
the right and left lenses are -7.00 diopter and +2.00 diopter/ 
respectively. ADD is 2.00 diopter for both of the right and 
left lenses. TABLE 19 shows numerical construction of each 
lens. .• 

15 ■ ■ , . 
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Figs. 34.A. and 34B are graphs showing variations of surface 
powers DM and DS of the progressive-power back surfaces of the 
right and left lenses. Base curves of the right and left 
lenses are 1.25 diopter and 5.00 diopter, respectively. Figs. 
30 35A and 



35 



- - 

35B are graphs showing variations of ''as-worn" powers PM and 
PS of zhe right and left lenses. 

' There are some surface astigmatisms as shown in ^Figs. 34A 
and .while ascigmatisms are corrected as shown in Figs. 35A 

5 and 35B. The respective spectacle lenses have satisfactory 
optical pert ormancesv while the outward appearance lacks in 
balance between " the right and left lenses because of the 
difference between the base curves. 

10 Third example of second embodiment 

• Figs. 36A and 36B are sectional views of progressive-power 
lenses -according to a third example of the second' embodiment . 
The focal powers of the lenses of the*' third example are the 
same as that of the sixth comparative example, while the shapes 

15 of the front surfaces of the right and left lenses become 
closer to each other in order to' enhance the outward 
appearance. Further the shapes of the progressive-pov;er back 
surfaces are determined so as to reduce aberrations even when 
the shapes of the front surfaces become closer to each other. 

20 TABLE 20 shows numerical construction of each lens. 
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If the base curves of the right and'* left lenses are 
completely identical at 3.12 diopter that is an intermediate 
value between the base curves of the sixth comparative example, 
the curvature of the back surface, of the right lens becomes too 

15 large and the back surface of the left -lens becomes convex, 
which increases difficulty of processing. Therefore, in the 
third example of the second embodiment, the base curves become 
closer to each other but slightly different to enhance the 
outward appearance while keeping the ease of processing. The 

20 base curves ^of the right and left lenses are 2.50 diopter and 
4.00 diopter, respectively. 

Figs. 37A and 37B are graphs showing variations of surface 
powers DM and DS of the progressive-power back surfaces of the 
right and left lenses. Figs. 38A and 38B are graphs showing 

25 variations of ''as-worn" powers PM and PS of the right' and left 
lenses. The astigmatisms of the' lenses of the third example 
substantially equal to that of the sixth comparative example. 
That is, the spectacle lenses of the third example, of the 
second embodiment • are balanced in the outward appearance 

30 because the 
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base curves become close zo each other; and. they have 
satisfactory 'optical performance not less than that of 
independently designed spectacle* lenses. 
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Claims 

1. A manufacturing method of spectacle lenses, comprising: 
determining and selecting a substantially common shape for 

.front surfaces of right and left lenses from predetermined 
shapes based on specifications of said right and left lenses; 

calculating shape data of back surfaces of said right and 
-left lenses, respectively, on the basis of said specifications 
and the selected shape of said front surfaces.; 

processing a back surface of a semifinished lens, blank 
with an -aspherical surface processing machine based on said 
shape data of one of the right and left lenses; and . 

processing a back surface of a semifinished lens blank 
with said aspherical surface processing machine based on said 
shape data of the other lens.- 

2. A manufacturing method according to claim 1, wherein the 
front .surfaces of the semifinished . lens blanks are finished 
with said selected substantially common shape. 

3. A manufacturing method according to claim 1 or 2, wherein 
said spectacle lenses are single-vision lenses. 

.4. A manufacturing method according to any preceding claim, 
wherein said specifications include - spherical powers and 
cylindrical powers of said 'right and left lenses, respectively. 

5. A manufacturing method according to claim 1 or 2, wherein 
said spectacle lenses are progressive-power lenses. 

6. A manufacturing method according to claim 5, wherein said 
• specifications include vertex powers of distance portion and 

addition powers of said right and left lenses, respectively. 
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7. A manuf acturp.ng method according to any preceding claim; 
wherein selecting and determining the shape of said front 
surfaces and calculating shape data 'of said *back surfaces are 
implemented via computer program, and wherein said aspherical 
surface processing machine is operated under computer control 
based on the calculated, shape data of said back surfaces. 

8. A manufacturing method according to claim 7, wherein the 
calculating said shape, data of said back surfaces, is 
implemented via computer program with an optimization algorithm 
so as to reduce aberration while, .keeping a required focal 
power. 

9. A manufacturing method of spectacle lenses, comprising: 
calculating shape data of back surfaces of right and left 

lenses, respectively, so as to reduce aberration and to have 
a required focal power while employing a substantially common 
shape for front surfaces of said right and left lenses.;' 

processing a back surface of a semifinished lens blank, 
whose front surface is finished, ^ with an aspherical surface 
processing machine ^ based on said shape data of -one of the right 
and left lenses; and 

processing a back surface of a -semifinished lens blank, 
whose front surface is finished, with said aspherical surface 
processing machine based on said shape data of the other lens. 

10. The manufacturing method according to claim 9, wherein 
said common shape of said front surfaces stands midway between 
shapes of the front surfaces of said right and left- lenses w^hen 
these' lenses are independently designed. 

11. A manufacturing system of spectacle lenses, comprising: 
an input device that is employed to input specifications 



of right and left lenses; 

• a selecting device for selecting and determining a 
substantially common shape for front surfaces of said right and 
left lenses among predetermined shapes' based on -said 
specifications; 

a calculating device for calculating shape data of back 
surfaces of said right and left lenses, respectively, on the 
basis of said ^ specif ications and the selected shape of said 
front surfaces; 

an aspherical. -surf ace processing machine -that process a 
back surface of a semifinished lens blank; and 

a controlling device for .controlling, said aspherical 
surface processing machine to process said semifinished len^ 
blanks based on said shape data of back surfaces "of said right 
and. left lenses. 

12. A manufacturing system according to claim 11, wherein 
said spectacle lenses are single-vision lenses. 

13. A manufacturing system according to claim 11, wherein 
said spectacle lenses are progressive-power lenses. 

14. A manufacturing system according to any one of claims 11 
to 13, wherein said selecting device, said calculating device 
and said controlling device are implemented via computer 
program. 

15. A pair of left and right spectacle lenses formed according 
to any preceding claim. ^ . 

16. A manufacturing ' method substantially as hereinbefore 
described with reference to the accompany drawings. 



manuf accuring system substantially as hereinb 
ed with reference to the accompanying drawings. 
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